The creation of an infrarenal aneurysm within the native abdominal aorta of swine.
Models of native abdominal aortic aneurysms (AAA) have been created in rodents using elastase and calcium chloride perfusion. These models, however, do not permit the evaluation of endovascular devices. This study describes the use of mechanical and enzymatic techniques to create native AAA in swine. Surgically exposed abdominal aortas of ten male Yorkshire swine (25-35 kg) were dilated, then perfused for 20 min with a 50-mL solution of elastase (30 units) and collagenase (8000 units). Serial magnetic resonance imaging (MRI) at 1, 3, and 6 wk was used to evaluate postoperative aortic diameter. Animals were euthanized at 24 h, 48 h and 1, 2, and 6 wk for histological evaluation. MRI demonstrated an increase in mean aortic diameter by 73.3% +/- 30.2% (33.3-116.7%), which gradually increased postoperatively. Partial endothelial loss, mural neutrophil infiltrate, and elastin disruption were evident (1, 3, and 7 days). Smooth muscle cell attrition occurred within the inner tunica media (7 days). Collagen deposition, limited SMC repopulation and luminal reendothelialization appeared at 3-6 wk. Elastin injury persisted. The creation of an infrarenal aneurysm is possible within the native aorta of swine. After aneurysm creation, progressive increase in aortic diameter was detectable. Further evaluation will be necessary to more completely characterize the nature and extent of elastase-induced porcine aortic aneurysmal degeneration.